A sample of data refers to a set of data obtained during repeated measurements of a variable under fixed operating conditions.
The estimation of true mean value, µ µ µ µ from the repeated measurements of the variable, x. So we have a sample of variable of x under controlled, fixed operating conditions from a finite number of data points. 
%) (
The standard normal distribution:
The cumulative distribution function of a standard normal distribution
The Normal error function
The probability density function has the notation, p(x)
The standard normal distribution The cumulative distribution of the standard normal distribution
The symmetry of the standard normal distribution about 0 implies that if the random variable Z has a standard variable normal distribution, then
Probability Calculations for Normal Distribution
If X~ N(µ µ µ µ,σ σ σ σ 2 ), then
The random variable Z is known as the "standardized" version of the random variable, X. This results implies that the probability values of a general normal distribution can be related to the cumulative distribution of the standard normal distribution Φ Φ Φ Φ(x) through the relation
The Normal Distribution There is a probability about 68% that a normal random variable takes a value within one SD of its mean There is a probability about 95% that a normal random variable takes a value within two SD of its mean There is a probability about 99.7% that a normal random variable takes a value within three SD of its mean Normal random variables
The Normal Distribution Example: It is known that the statistics of a well-defined voltage signal are given by µ = 8.5 V and σ 2 = 2.25 V 2 . If a single measurement of the voltage signal is made, determine the probability that the measured value will be between 10.0 and 11.5 V Known: µ µ µ µ = 8.5 V and σ σ σ σ 2 = 2.25 V 2 P(10.0 ≤ x ≤ 11.5) = P(x ≤ 11.5) -P(x ≤ 10.0)
Solution:
Assume: Signal has a normal distribution The finite sample versus the infinite population Parameter is a quantity that is a property of unknown probability distribution. This may be the mean, variance or a particular quantity.
Statistic is a quantity that is a property of sample. This may be the mean, variance or a particular quantity. Statistics can be calculated from a set of data observations. Estimation is a procedure by which the information contained within a sample is used to investigate properties of the population from which the sample is drawn. If X 1 , …, X n is a sample of observation from a probability distribution which a variance σ σ σ σ 2 , then the sample variance is the best guess of the point estimate of the population variance σ σ σ σ 2
Inference of Population Mean
Where the variable t v,p is a function of the probability P, and the degree of freedom v = n -1 of the Student-t distribution.
The estimate of the true mean value based on a finite data set is For a normal distribution of x about some sample mean value, x one can state that 
Inference of Population Variance
with a probability of P(χ χ χ χ 2 ) = 1-α α α α
Example:
Ten steel tension specimens are tested from a large batch, and a sample variance of (200 kN/m 2 ) 2 is found. State the true variance expected at 95% confidence. 
Known: S

Data outlier detection
Detect data points that fall outside the normal range of variation expected in a data set base on the variance of the data set. This range is defined by some multiple of the standard deviation.
Ex. 3-sigma method: consider all data points that lie outside the range of 99.8% probability, as outlier. 
